General
Tetrabutylammonium salts were dried at 50 °C under vacuum and stored in a calcium carbonate filled dessicator. All other materials were obtained from TCI-America, Sigma-Aldrich, or Acros and used as received. Reactions were performed under an inert N 2 atmosphere in dried glassware. 1 H,
13
C and 31 P nuclear magnetic resonance spectra were recorded using an Agilent VNMRS 600 ( 
1
, and 31 P nuclear magnetic resonance spectra are reported as parts per million (ppm) shifted of 1% H 3 PO 4 (δ P 0.00 ppm) in deuterium oxide (D 2 O) as an external reference, unless otherwise stated. 1, 2 The data is reported as chemical shift (δ), multiplicity (br = broad, s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), coupling constant (J Hz) and relative integral. All NMR spectra were processed using MestReNova NMR processing software. Electrospray ionization mass spectra were recorded on a Thermo Finnigan LCQ DECA XP Plus. Melting point determined using an Electrothermal MEL-TEMP.
NMR titrations
An approximately 5 mM stock solution of 2 was prepared using MeCN-d 3 in a volumetric flask. Aliquots of stock solutions of 2 were diluted with the same solvent in a separate volumetric flask to yield a solution of approximately 0.0005-0.001 M concentration. In each case, 500 μL of this solution was transferred to an NMR tube, and the remainder of the solution was used to generate the guest stock solution to a concentration of 0.010 -0.080 M to maintain a constant host concentration throughout the titration. Aliquots of the guest solution were added via Hamilton gas tight syringes to the host solution in the NMR tube, and a spectrum was obtain via either a Varian Inova 500 or an Agilent VNMRS 600 spectrometer at 298 K after thorough mixing. Association constants (K a ) were calculated by nonlinear curve fitting of the obtained titration isotherms using WinEQNMR2. 2 The reported association constants were calculated from the downfield shifting of either the amide proton resonance for anion titrations or the most downfield methylene resonance for cation titrations. All titrations were performed in triplicate.
Calculated structures
All structures were calculated using Spartan '10.
3 Singular structures and binary complexes were subject to conformer distribution analysis at molecular mechanics level of theory with 10,000 structures being examined and 100 being kept. The lowest energy structure was further refined using semi-empirical PM6 unless otherwise noted. In an effort to simulate titration conditions the ternary complex was the result of a minimization of the previously minimized 2•Li + structure and bromide anion at the PM6 level of theory. 
Synthesis

